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Fire Fighter Dies in Sleep During His Work Shift - Michigan

SUMMARY

On January 18, 2001, a 52-year-old male career
Lieutenant did not report to hisEngine company when
it was dispatched to an early morning call (0118
hours). Upon returning to the station, his crew
membersfound him unresponsive, not breathing,
pulseless, and cool to the touch. Dueto his cool
skin, firefighters determined he had been dead for
at least 1 hour, and no resuscitation measureswere
initiated. Thedeath certificate, completed by the
Assstant Medica Examiner, listed “arteriosclerotic
cardiovascular disease” astheimmediate cause of
death, and the autopsy found significant coronary
artery disease.

The following recommendations address some
genera health and safety issues. Thislistincludes
some preventive measures that have been
recommended by other agenciesto reducetherisk
of on-the-job heart attacksand sudden cardiac arrest
amongfirefighters. Thesesdected recommendations
have not been evaluated by NIOSH, but represent
published research or consensusvotes of technical
committees of the National Fire Protection
Association (NFPA) or fire service labor/
management groups.

* Provide mandatory annual medical
evaluationsto ALL firefightersto determine
their medical ability to perform duties
without presenting a significant risk to the
safety and health of themselves or others.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Although unrelated to this fatality, the Fire
Department should consider this additional
recommendation:

* Provide adequate fire fighter staffing to
ensure safe operating conditions.

INTRODUCTIONAND METHODS

On January 18, 2001, a52-year-old maeLieutenant
had sudden death sometime after retiring to bed for
thenight. Dueto physica signs(cool skin) that were
gpparent when hewasfound, firefightersdetermined
he had been dead for over 1 hour and resuscitation
measureswerenot initiated. NIOSH wasnotified
of thisfatality on February 8, 2001, by the United
States Fire Administration. On April 30, 2001,
NIOSH contacted the affected Fire Department to
initiatetheinvestigation. OnMay 22, 2001, aSafety
and Occupational Health Specialist and aVisiting
Scientist from the NIOSH Fire Fighter Fatality
I nvestigation Team travel ed to Michigan to conduct
anon-siteinvestigation of theincident.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determinefactorsthat cause or contribute
to fire fighter deaths suffered in the line of duty.
Identification of causal and contributing factors enable
researchers and safety specialists to develop strategies for
preventing future similar incidents. The program does not
seek to determine fault or place blame on fire departments
or individua firefighters. To request additional copies of
this report (specify the case number shown in the shield
above), other fatality investigation reports, or further
information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-N1OSH
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During the investigation NIOSH personnel
interviewed thefollowing:

*  Deputy FireCommissioner

* UnionLoca Presdent

*  Crew membersonduty withthevictim

*  Responding ambul ance service personnel

* Victim'sbrother

Duringthesitevisit NIOSH personnel reviewed

*  FreDepatment policiesand operating guidelines

» FireDepartment training records

» TheFire Department annual report for 2000

*  Emergency medicd service (ambulance) incident
report

*  FreDepartment phys cal examination protocols

* Desathcertificate

* Autopsy record

* Past medica records of the deceased

INVESTIGATIVERESULTS

Incident. OnJanuary 17, 2001, thevictim reported
to work at Engine 5's quarters at approximately
0700 hours. During hisshift, the Lieutenant was
dispatched to five dlarms: afire alarm at ametal
productsbusinessat 0727 hours, afirealarm at a
hospital at 1047 hours, afireaarm at an apartment
complex at 1102 hours, a car fire at 1420 hours,
and areportedfireinavacant building at 1458 hours.
Only oneresponseinvolved an actudl fire: acar fire
at 1420 hours. During this fire the Lieutenant
assi sted with opening the car hood to gain accessto
the engine compartment and complete
extinguishment. Engine5returned to quartersat 1456
hours. At the other four emergency responses, no
fireswerefound.

After the last response at 1458 hours, the crew
remainedin quartersfor theremainder of theevening.
Thevictimwent to bed a gpproximately 2330 hours.
At 0118 hours, abox alarm was transmitted for a
fireinanofficebuilding. Engine5 crew members

arose and began to proceed from their bunkrooms
totheenginebay. Asthey went down the hallway,
onecrew member noticed thevictim'’sdoor wasnot
yet opened, and heknocked on the door and yelled
that they had acall. The crew members continued
to theengine bay, staffed Engine5, and awaited the
victimfor ashortwhile. Thinkingthat hewasdesping,
and the call was in their first-due district, they
responded without him. Ladder 20 and Squad 2
asoresponded. Onthescene, asmal firewasfound
and quickly extinguished. Engine5wasreleased
early and returned to quartersat 0154 hours. Upon
returning to quarters, thecrew membersnoticed that
thevictimwasdtill in hisbunkroom. They entered
hisroom, realized that something waswrong, and
notified EM S 6 personnd (who shared quarterswith
Engine5and wereinthestation). Theemergency
medical technicians(EMTs) of EM S 6 checked the
victim and found him to be unresponsive, pulseless,
not breathing, and cool to the touch. A cardiac
monitor attached to thevictim revealed asystole (no
heart beat). Further examinationrevededthevictim
had been deceased for at least over 1 hour, and the
Medical Examiner was notified. The Medical
Examiner responded to thefire station, examined the
victim, and pronounced him dead at 0245 hours.

Medical Findings. Thedegth certificate, completed
by the Medical Examiner, listed “ arteriosclerotic
cardiovascular disease” astheimmediate cause of
death. The autopsy listed the cause of death as
“arteriosclerotic cardiovascular disease (heart
attack).” “Theheart wasenlarged, itswall thickened
with amaost complete occlusion of onemagjor vessd,
making it proneto abnormd rhythmsor * heart attack’
(sudden degth).” A carboxyhemoglobin level wasnot
checked. Pertinent findings from the autopsy,
performed by theMedica Examiner, on January 18,
2001, included
» Significant occlusive coronary artery disease
85% narrowing of the left main coronary
artery
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60% narrowing of theleft anterior descending
coronary artery
30% narrowing of theleft circumflex
25% narrowing of theright coronary artery
* Enlargedheart
» Leftventricular hypertrophy
*  Pulmonary congestion and edema

The Lieutenant had thefollowing risk factorsfor
coronary artery disease (CAD): advancing age
(greater than 45 years old), male gender,
hypertension, hypercholesterolemia, obesty, andlack
of physical activity. Thereisno evidencethat the
victimwascurrently prescribed any medication. In
October 2000, the victim suffered chest painsand
sought medical treatment at a local hospital.
Subsequent tests included a resting
electrocardiogram (ECG), Thalium exercise stress
test (EST), and an echocardiogram. HisECG and
blood test (cardiacisoenzymes) were negativefor a
heart attack. Resultsof histhalium EST arelisted
below. Heexercised for 12.5 minuteson aBruce
protocol, achieving 14.3 metabolic equivalents
(METS), adouble product of 22,560, and anormal
blood pressureresponseto exercise. Heachieved
83% of his maximum heart rate, stopping due to
fatigue. Hedid not complain of chest painduringthe
test. Hispre-exercise ECG showed normal sinus
rhythm and non-specific ST changes. His post-
exercise ECG showed 1mm horizontal ST segment
depression and the same non-specific ST changes.
His thallium images showed inhomogeneous
distribution of tracer throughout theleft ventricular
myocardium with no reversible perfusion
abnormalities. Hisleft ventricular gection fraction
wasestimated to be greater than 70%. Althoughthe
test wasterminated prior to the Lieutenant achieving
85% of hismaximum predicted heart rate, it found a
normal functioning left ventricleand no evidence of
exercise-induced ischemia

According to his brother and crew members, the
day of theincident, the victim did not report any
symptomssuggestive of anginaor heart attack.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department consisted of 1,248 uniformed personnel
and served a popul ation of 960,000 residentsina
geographic areaof 134 squaremiles. Thereare42
firegtations. Firefighterswork thefollowing shift:
0800-0800 hours, 24 hours on duty, 24 hours off
duty, 24 hourson duty, 48 hours off duty. Monthly
and semi-annudly, firefightersreceiveextradaysoff

duty.

In 2000, the Department responded to 90,806 calls:
50,855 fireruns, 34,378 serviceruns, 2,965 rescue
calls, 2,210 non-fire runs, and 398 hazardous
materialscalls. Engine5respondedto 1,304 cals:
720 serviceruns, 528 fireruns, 32 rescuecals, 21
non-fireruns, and 3 hazardousmaterialscalls. The
day of theincident, thevictim reported for work at
approximately 0700, worked around thefirestation,
and responded tofivecalls.

Training. TheFireDepartment requiresall new fire
fighter applicantsto passawritten exam, an agility
test, aphysica examination, and abackground check
prior to being hired. Newly hiredfirefightersare
then sent to the 14-week firefighter training course
at the City FireAcademy to become certified Fire
Fighter | and 11, Hazardous Materials (Hazmat)
Awareness and Operations, Medical First
Responder, and Height Rescue.

Recurrent training occursdaily on each shift. The
Stateminimum reguirement for firefighter certification
isthe 230-hour Fire Fighter | and Il course. The
State requiresannual Hazmat recertification. The
victimwasacertified Fire Fighter 11 and Hazmat
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Operations. He had 28 years of fire fighting
experience.

Preemployment/Preplacement Evaluations. The

Department requiresapreempl oyment/preplacement

medical evaluationfor al new hires, regardless of

age. Components of this evaluation include the

fallowing:

* A completemedica history

e Phydcd examindion

* Blood tests: complete blood count with
differential (CBC), SGOT/SGPT, cholesteral,
and BUN/crestinine

* Redingdectrocardiogram (ECG)

*  Pulmonary functiontest (PFT)

* Audiogram

e Visonscreen
o Chest X-ray
e Urindyss

* Urinedrug screen (10 Panel)
*  Pregnancy test (femdesonly)

Fire boat applicants and emergency mechanics
receive an abbreviated preemployment/
preplacement medica eva uation whichincludes

* A completemedica history

e Physcd examindion

* Urinedrug screen

e Urindyss

*  Pregnancy test (femdesonly)

These evaluations are performed by either a
contracted clinic or the City physician. Oncethis
evauationiscomplete, the City physicianmakesa
determination regarding medical clearancefor fire
fighting dutiesand forwardsthisdecisontotheCity’s
personnel director.

Onceconfirmed (hired), thenewly hiredfirefighter
receivesaphysica examinationthat includes

* Aninterva medicd history

» Blood pressurecheck

* Physica examinationthat includesjoints, chest,
heart, ear/nose/throat, abdomen, and hernia

Periodic Evaluations. Annual medical clearance

for firefighting isrequired only for HazMat fire

fighters. Other fire fighters receive a medical

evaluation at promotion. Components of this

evaudaioninclude

* A completemedica history

e Phydcd examindion

* Blood tests: complete blood count with
differential (CBC), SGOT/SGPT, cholesteral,
and BUN/crestinine

* RedingeECG
* Chest X-ray
e Urindyss

* Urinedrug screen (10 Panel)
*  Pregnancy test (femdesonly)

Annual SCBA medical clearance, however, is
required for all fire fighters via a medical
guestionnaire, similar to that required by OSHA .1
OSHA requires, in29 CFR 1910.134, that amedical
evaluation questionnaire be completed by an
individua prior to being certified towear arespirator,
includingan SCBA.

If employeesareinjured at work, or areill and off
work for 5 daysor more, they areeva uated by their
persona physician, who forwards his or her
recommendation regarding “returnto work” tothe
City physician, who makesthefina determination.
Exercise (strength and aerobi ) equipment, located
inthefirestations, ispurchased by thefirefighters.
Thevictimled anactivelifestylebut did not participate
in an exercise program. No wellness/fitness
programsarein placefor the Department. No hedlth
maintenance programsare availablefromthe City.
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TheLieutenant waslast cleared for return to work
by the City physician in 1997 following injuries
sugtained fromadarwell collgpseduringfirefighting
operations. His last medical evaluation was
conducted by hispersonal physician 3 monthsprior
to hissudden cardiac death. Thislast evaluation
included thethalium EST described earlier.

DISCUSSION

In the United States, coronary artery disease
(atherosclerosis) isthemost common risk factor for
cardiac arrest and sudden cardiac death.? Risk
factorsfor itsdevel opmentincludeageover 45, mde
gender, family history of coronary artery disease,
smoking, high blood pressure, high blood cholesteral,
obesity, physicd inactivity, and digbetes®* Thevictim
had six of theserisk factors(ageover 45, maegender,
high blood pressure, high blood cholesteral, obesity,
and physcd inactivity).

The narrowing of the coronary arteries by
atherosclerotic plagues occurs over many years,
typically decades.® However, the growth of these
plaques probably occursin anonlinear, often abrupt
fashion.® Heart attacks typically occur with the
sudden development of complete blockage
(occlusion) inoneor morecoronary arteriesthat have
not developed acollatera blood supply.” Thissudden
blockageisprimarily dueto blood clots(thrombos's)
forming on the top of atherosclerotic plagues.
Althoughthevictimdid not haveablood clotinone
of hiscoronary arteries on autopsy (lessthan 50%
of heart attack victimshavethem), hedid have severe
atherosclerotic disease, particularly inhisleft main
coronary artery.

Blood clots, or thrombus formation, in coronary
arteriesareinitiated by disruption of atherosclerotic
plaques. Certain characteristicsof theplagues(size,
composition of the cap and core, presence of aloca
inflammatory process) predispose the plague to

disruption.” Disruption then occurs from
biomechanical and hemodynamic forces, such as
increased blood pressure, increased heart rate,
increased catecholamines, and shear forces, which
occur during heavy exercise?®

Firefighting iswidely acknowledged to be one of
themost physically demanding and hazardousof dl
civilian occupations.’® Firefighting activitiesare
strenuousand often requirefirefighterstowork at
near maximal heart rates for long periods. The
increasein heart rate has been shown to beginwith
responding to theinitial alarm and persist through
the course of fire suppression activities.***3 Even
when energy costs are moderate (as measured by
oxygen consumption) and work isperformedina
thermoneutra environment, heart ratesmay behigh
(over 170 beatsper minute) owing to theinsulative
properties of the personal protective clothing.*
Epidemiol ogic sudieshavefoundthat heavy physca
exertionsometimesimmediately precedesandtriggers
the onset of acute heart attacks.*>*® Thevictimwore
full bunker gear during thefiveemergency responses
hemade. Hisactivitiesranged fromwalkingonlevel
ground to climbing severd flightsof stairstogaining
access to a car’s engine compartment. This is
considered a light-to-moderate level of physical
exertion.”

The physical stressof responding to thesealarms
and hisunderlying atherosclerotic CAD contributed
to this fire fighter’s “probable” heart attack,
subsequent cardiac arrest, and sudden death. The
term “ probable’ isused because autopsy findings
(thrombus formation), blood tests (cardiac
isoenzymes), or an ECG findings are required to
“confirm” aheart attack (myocardid infarction). The
victimdid not have acoronary artery thrombuson
autopsy; hedied prior to the cardiac isoenzymes
becoming positive, and he had no heart beat to show
the characteristic findings of aheart attack on his
ECG
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To reduce the risk of heart attacks and sudden
cardiac arrest among fire fighters, the NFPA has
developed guiddinesentitled “ Standard onMedica
Requirementsfor Fire Fightersand Information for
Fire Department Physicians,” otherwise known as
NFPA 1582.2 NFPA 1582 recommends ayearly
physical evaluation to include amedical history,
height, weight, blood pressure, and visual acuity
test.?2 NFPA 1582 recommends a thorough
examination to includevisiontesting, audiometry,
pulmonary function testing, acompl ete blood count,
urinalysis, and biochemical (blood) test battery be
conducted on aperiodic basisaccording to theage
of thefirefighter (lessthan 30: every 3years, 30-39:
every 2 years, over 40 years. every year). NFPA
1582 a so recommendsfirefightersover the age of
35 with risk factors for CAD be screened for
obstructive CAD by an EST.? Unfortunately, asthis
casedemongtrates, thetha lium EST isnot aperfect
test; it hasareported sensitivity and specificity of
95%.%22 Thus, despite failing to detect this
individua’sischemic CAD, the FD shouldinclude
EST inamandatory periodic medical evaluation

program.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedlth and
safety generally. It is unclear if any of these
recommendations could have prevented the sudden
cardiac arrest and subsequent degth of thisLieutenant.
Thisligtincludessome preventive measuresthat have
been recommended by other agenciesto reducethe
risk of on-the-job heart attacks and sudden cardiac
arrest among firefighters. Theserecommendations
have not been evaluated by NIOSH, but represent
published research or consensusvotes of technical
committees of the NFPA or fire service labor/
management groups.

Recommendation #1. Provide mandatory
annual medical evaluationstoALL firefighters

to determine their medical ability to perform
duties without presenting a significant risk to
the safety and health of themselves or others.

Guidance regarding the content and frequency of
periodic medical eval uationsand examinationsfor
firefighterscan befound in NFPA 1582, Standard
on Medical Requirements for Fire Fighters and
Information for Fire Department Physicians,® and
inthereport of the International Association of Fire
Fighters/International Association of Fire Chiefs
wellness/fitnessinitiative® TheDepartmentisnot
legally required to follow any of these standards.
Nonethel ess, we recommend the City and Union
negotiatethe content and frequency to be consistent
withtheaboveguiddines.

Specifically, according to NFPA 1582, “ the use of
chest X-raysin survelllanceactivitiesintheabsence
of significant exposures, symptoms, or medical
findings has not been shown to reduce respiratory
or other healthimpairment. Therefore, only pre-
placement chest X-raysarerecommended.” The
extra chest X-rays being conducted by the Fire
Department expose incumbents to unnecessary
radiation and represent an unnecessary expensefor
the Fire Department.

In addition to providing guidance on thefrequency
and content of themedical evauation, NFPA 1582
provides guidance on medical requirements for
persons performing firefighting tasks. NFPA 1582
should be applied in a confidential,
nondiscriminatory manner. Appendix D of NFPA
1582 provides guidance for Fire Department
Administratorsregarding legal considerationsin
applying thestandard.

Applying NFPA 1582 dsoinvolveseconomicissues.
These economic concerns go beyond the costs of
administeringthemedica program; they involvethe
personal and economic costs of dealing with the
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medical evaluation results. NFPA 1500, Standard
on Fire Department Occupationa Safety and Hedlth
Program, addressestheseissuesin Chapter 8-7.1
and 8-7.2.%

Thesuccessof medica programshingeson protecting
the affected firefighter. The Department must (1)
keep themedical recordsconfidential, (2) provide
dternateduty postionsfor firefightersinrehabilitation
programs, and (3) if thefirefighter isnot medically
qudifiedtoreturntoactivefirefightingduties, provide
permanent alternate duty positions or other
supportive and/or compensated dternatives.

Recommendation #2: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physical inactivity, or lack of exercise, isthe most
prevdent modifigblerisk factor for CAD intheUnited
States. Additionally, physical inactivity isassociated
with other risk factors, namely obesity and diabetes®
NFPA 1500, Standard on Fire Department
Occupationa Safety and Health Program, requires
awellness program that provides health promotion
activities for preventing health problems and
enhancing overall well-being.?* In 1997, the
I nternational Association of FireFighters(IAFF) and
theInternational Association of Fire Chiefs(IAFC)
published acomprehensiveFire Service Joint Labor
Management WelIness/FitnessInitiativetoimprove
firefighter quality of lifeand maintain physical and
mental capabilities of fire fighters. Ten fire
departments across the United Statesjoined this
effort to pool information about their physical
fitness programs and to create a practical fire
service program. They produced a manual and
avideo detailing elements of such aprogram.®
The Fire Department and the Union should
review these materialsto identify applicable

elementsfor their Department. Other large-
city negotiated programs can also be reviewed
as potential models.

Recommendation #3:Provide adequate fire
fighter staffing to ensure safe operating
conditions.

Thisfinding did not contributeto thisfatdity, but was
identified during the NIOSH investigation. NFPA
1500 recommends that “members operating in
hazardousareasat emergency incidentsshall operate
inteamsof two or more.”# Reduced staffing causes
those memberson the sceneto work harder and for
longer periods of time. Engine and Ladder
Companiesshould be staffed with four personnel at
aminimum.
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